Abstract. This paper used PID, fuzzy and model predictive control methods to control the indoor air temperature and absolute humidity of an A/C system. Simulations were carried out with the three methods in Matlab and the three methods were compared in terms of static and dynamic characteristics. Results showed that, all the three can be used in A/C system control and the static errors were all acceptable. While the model predictive control showed the best control performance.
Introduction
Air conditioning (A/C) systems are widely used in various buildings to achieve a specified environment for living. With the improvement of people's living environment comfort requirements, both the temperature and humidity are emphasized in the A/C system [1-2] which makes control difficult and challenging.
As presented in [3] , the feedback control, artificial intelligent control, and some advanced control methods are implemented for the A/C systems.
In the feedback control methods, the PID control algorithm has the advantages of simple structure, fast response and high precision, and becomes the most popular method [3] [4] . However, PID parameters have to be selected carefully to avoid system instabilities [3] . Some intelligent methods were proposed to control the A/C systems. Servet [5] used fuzzy logic to get the proportional integral derivative parameters and realized self-tuning PID control of A/C system indoor air temperature and humidity with faster response speed and smaller steady state error.
Fuzzy logic has emerged as a superior control method for processes that are mathematically difficult to model and more complex or highly nonlinear, and that have performance limitations [5] . In terms of indoor air temperature and humidity control, M. Becker etc [6] proposed fuzzy control method for refrigeration system which had a good performance in the whole system operation range. The fuzzy control method could be considered to be applied in A/C system. Peng etc [7] designed experience based fuzzy controller and artificial neural network compensated fuzzy controller respectively for artificial climate chest temperature and humidity control. Fuzzy logic control provides simple and effective solutions for complex A/C system control.
Among the advanced control methods, MPC is gradually becoming a major research topic. Abdul et al [8] presented that MPC was one of the most promising techniques used in HVAC systems because of its ability to integrate disturbance rejection, handle constraints, considering slow-moving dynamic control and energy conservation strategies into controller formulation.
In this paper, the traditional PID control method, a fuzzy control method and the MPC were used to control the indoor air temperature and humidity of an A/C system and compared. Simulations were carried out and the results were analyzed.
Materials and methods
(1) A/C system model The model used in this paper was proposed by Qi for an A/C system [9] . According to the mechanism of heat mass transfer in air conditioning system, the model was presented as follows, The model is shown in Equ. (3) .
T s--compressor speed，rpm f--fan speed，rpm Based on this model, the controllers for PID, fuzzy control and MPC were designed. In all those controllers, the fan speed and the compressor speed were the control variables, the indoor temperature and absolute humidity were the controlled variables.
(2) Control methods a. PID control The control law of PID is:
Where, e(t) is the difference between the set point and the real-time value of the controlled variables in time t; K p is the proportional coefficient, T i is the integral time constant, T d is the differential time constant.
The control structure of the PID method designed for the A/C system is shown in Fig. 1 . Two controllers were used, one is used to calculate the appropriate compressor speed and the other one is to get the fan speed. 
Where, α and β are the weight coefficients for the indoor air temperature and absolute humidity optimization.
Simulation and results analysis
Simulations were carried out with the three control methods in Matlab. The initial indoor air temperature is 24℃ and absolute humidity is 0.0113 kg·kg 
